Isotopic Study (18O, 2H) of the Ground Water in the Bekaa's plain (Lebanon)  by Awad, S.
Physics Procedia 21 (2011) 13 – 21
1875-3892 © 2011 Published by Elsevier B.V. Selection and/or peer-review under responsibility of the Organizer.
doi:10.1016/j.phpro.2011.10.003










DQGDERXW WKH UHFKDUJHFRQGLWLRQVRI WKHJURXQGZDWHU7KHHIIHFWVRI WKH2URJUDSK\ WKH&RQWLQHQWDOLW\ DQG WKHRULJLQRI WKH
PDVVHVRIDLUKDYHDQHIIHFWRQ WKH LVRWRSLFDEXQGDQFHRI WKHSUHFLSLWDWLRQV UDLQVQRZ LQ/HEDQRQ$QHYDSRUDWLRQRI WKH

















Open access under CC BY-NC-ND license.
© 2011 Published by Elsevier B.V. 
Selection and/or peer-review under responsibility of the Organizer.
Open access under CC BY-NC-ND license.









































16  S. AWAD / Physics Procedia 21 (2011) 13 – 21
DYHUDJH DERXW ÅYV 602: IRU WKH į+7KH LVRWRSLF YDOXHV LQ į2ÅRI WKHZDWHU RI WKH VRXUFHV DUH
EHWZHHQFI+HUPHO(O$GLPVRXUFH6DQGFI0GRXNKD(O&KZDLWLVRXUFH6IRUDQDYHUDJH
DERXWYV602:DQGEHWZHHQÅFI+HUPHO5kV(OPDOVRXUFH6DQGÅFI0GRXNKD
(O &KZDLWL VRXUFH 6 IRU DQ DYHUDJH DERXW Å YV 602: IRU WKH į+ 7DEOH DQG )LJXUH  7KH
HTXDWLRQRIWKHOLQHZKLFKUHOLHVWKHYDOXHVRIį+DQGį2IRUDOOZDWHUDQDO\VHGZHOOVDQGVRXUFHVLVį+ 
į2Q U $OO WKHSRLQWVDUHEHWZHHQWKH:RUOG0HWHRULF/LQH:0/į+ į2




YV602:UHVSHFWLYHO\ LQ2[\JHQDQG LQ'HXWHULXP7KHVHYDOXHV UHODWLYHO\ LPSRYHULVKHGFDQFRUUHVSRQG WR
WKH LVRWRSLFYDOXHVRIZDWHUZKLFKFRPHV IURP WKH VQRZV¶ WKDZLQJFRYHULQJ WKHPRXQWDLQRXVPDVVLIVDQGZKLFK



















S. AWAD / Physics Procedia 21 (2011) 13 – 21 17
7DEOHWKHYDOXHVLQVWDEOHLVRWRSHV2+RIWKHJURXQGZDWHURIWKHVWXG\DUHD

6LWH 'DWH 5HIHUHQFH 1DWXUH į+ÅYV602: į2ÅYV602: GH[FHVVLQ'HXWHULXP
0RXQW/HEDQRQ      
-GLWD  & :HOO   
-GLWD  6 5LYHU   
.HIUD\LD  ' :HOO   
.HIUD\LD  :DGLHOMDRX]6 6RXUFH   
1DELHLOD  & :HOO   
1DELHLOD  6 6RXUFH   
1LKD  6 1LKD6RXUFH   
:DGLHONDUP  $ :HOO   
<DPPRXQHK  6 (O$UELLQ6RXUFH   
<DPPRXQHK  6 (O0RJKU6RXUFH   
%HNDD      
$PPLFN  ' :HOO   
$PPLFN  6 3RQG   
(O0DQVRXUD  ' :HOO   
+HUPHO  6 $vQHO]DUTD6RXUFH   
+HUPHO  6 %GDvWD6RXUFH   
+HUPHO  6 5DVHOPDO6RXUFH   
+HUPHO  6 (ODGLP6RXUFH   
/DERXHK  6 (O/DERXHK6RXUFH   
0DTQHK  % :HOO   
4DVU+HUPHO  6 (EELVK6RXUFH   
5D\DFN  & :HOO   
7DOHODNKGDU  6 3RQG   
=DEERXG  $ :HOO   
$QWL/HEDQRQ      
$vQ$UDE  $vQ%DTD6 6RXUFH   
$vQ$UDE  6 3RQG   
$vWDHO)RXNKDU  ' :HOO   
$vWDHO)RXNKDU  $O$ULFK6 6RXUFH   
$O'DNRXL  ' :HOO   
%DNND  ' :HOO   
%DNND  $vQHO%DvGD6 6RXUFH   
%DNND  6 3RQG   
(ONKHGU  & :HOO   
)DNLKp  6 6RXUFH   
+DORXD  ' :HOO   
+DP  6 (O.KDQGDD6RXUFH   
+DP  6 $vQHOVJKLUp6RXUFH   
0GRXNKD  ' :HOO   
0GRXNKD  (O&KZDLWL6 6RXUFH   
1DEL&KLW  & :HOO   
2UVDO  $ :HOO   
18  S. AWAD / Physics Procedia 21 (2011) 13 – 21
2UVDO  6 $vQHOFKRRE6RXUFH   
2UVDO  6 5L\DQ6RXUFH   
<RXQLQ  % :HOO   
<RXQLQ  % :HOO   
<DKIRXID  6 6RXUFH   
$YHUDJH:HOOV      
$YHUDJH6RXUFHV      







































7KHZDWHU RI &HQRPDQLDQ LQGLFDWHV WKH ZHDNHVW LVRWRSLF YDOXHV LQ R[\JHQ FI (O$GLPVRXUFH LQ+HUPHO
6į2 ÅYV602:DQGLQ'HXWHULXPFI5kV(OPDOVRXUFHLQ+HUPHO6į+ ÅYV
602: 7DEOH  ZLWK D YHU\ JUHDW YDULDWLRQ LQ LVRWRSLF YDOXHV LQ į2 ZKLFK DUH EHWZHHQ  FI (O
$GLPVRXUFHLQ+HUPHO6DQGFIZHOORI%DNND'IRUDQDYHUDJHDERXWÅYV602:DQGLQį+
ZLWKYDOXHVZKLFKDUHEHWZHHQDQGZLWKDQDYHUDJHDERXWÅYV602:7KHZDWHURI-XUDVVLF





S. AWAD / Physics Procedia 21 (2011) 13 – 21 19





















0RXQW/HEDQRQ     
-GLWD :HOO    
-GLWD 5LYHU    
.HIUD\LD :HOO    
.HIUD\LD 6RXUFH    
1DELHLOD :HOO    
1DELHLOD 6RXUFH    
1LKD 1LKDVRXUFH    
:DGLHONDUP :HOO    
<DPPRXQHK (O$UELLQVRXUFH    
<DPPRXQHK (O0RJKUVRXUFH    
%HNDD     
(O0DQVRXUD :HOO    
+HUPHO $vQHO]DUTDVRXUFH    
+HUPHO %GDvWDVRXUFH    
+HUPHO 5DVHOPDOVRXUFH    
+HUPHO (ODGLPVRXUFH    
/DERXp (O/DERXHKVRXUFH    
0DTQp :HOO    
4DVU+HUPHO (EELVKVRXUFH    
5D\DFN :HOO    
=DEERXG :HOO    
$QWL/HEDQRQ     
$O'DNRXL :HOO    
%DNND :HOO    
(ONKHGU :HOO    
)DNLKp 6RXUFH    
+DORXD :HOO    
+DP (O.KDQGDDVRXUFH    
+DP $vQHOVJKLUpVRXUFH    
0GRXNKD :HOO    
1DEL&KLW :HOO    
2UVDO :HOO    
2UVDO $vQHOFKRREVRXUFH    
2UVDO 5L\DQVRXUFH    
20  S. AWAD / Physics Procedia 21 (2011) 13 – 21
<RXQLQ :HOO    
<RXQLQ :HOO    
<DKIRXID 6RXUFH    










WKH NDUVWLF V\VWHP ZKLFK GRPLQDWHV WKH (DVW DQG WKH :HVW VLGH RI 0RXQW/HEDQRQ DQG RI $QWL/HEDQRQ
UHVSHFWLYHO\7KHZDWHURI WKH&HQRPDQLDQDUHPRUHLPSRYHULVK  LQKHDY\ LVRWRSHVWKDQPRUHRIWKHZDWHURIWKH
-XUDVVLF WKHZDWHU RI WKH VXSHUILFLDO DTXLIHUV (RFHQ DQG1HRJHQ LQGLFDWHV WKHPRUH HQULFKHG YDOXHV DPL[LQJ














































S. AWAD / Physics Procedia 21 (2011) 13 – 21 21
$&.12:/('*(0(176

0\JUDWLWXGH DQG DFNQRZOHGJHPHQWV WR0U/DXUHQW'(9(5²3URIHVVRU LQ WKH8QLYHUVLW\RI3DULV6XG0U
0XVWDSKD0528(+3URIHVVRU LQ WKH/HEDQHVH8QLYHUVLW\DOO WKHPHPEHUVRI ,'(6ODERUDWRU\,QWHUDFWLRQVDQG
'\QDPLFRI WKH(QYLURQQHPHQWVRI WKH6XUIDFH21/ 2IILFH1DWLRQDORI/LWDQL0(7(2/LEDQ LQ WKH%HNDD




 +DNLP % 5HFKHUFKHV +\GURORJLTXHV HW +\GURFKLPLTXHV VXU TXHOTXHV NDUVWV 0HGLWHUUDQpHV /LEDQ 6\ULH HW
0DURF$L[HQ3URYHQFHWKqVH

 1DGHU )+ 6:(11(1 5 DQG 277(1%85*6 5 .DUVWPHWHRULF GHGRORPLWL]DWLRQ LQ -XUDVVLF FDUERQDWHV
/HEDQRQ*HRORJLFD%HOJLFD

.DWWDQ=(QYLURQPHQWDOLVRWRSHVWXG\RIWKHPDMRUNDUVWVSULQJVLQ'DPDVFXVOLPHVWRQHDTXLIHUV\VWHPVFDVH
RIWKH)LJHKDQG%DUDGDVSULQJV-RXUQDORI+\GURORJ\

6DDG=6OLP.*KDGGDU$1DVUHGGLQH0DQG.DWWDQ=&RPSRVLWLRQFKLPLTXHGHVHDX[GHSOXLHGX/LEDQ
&KHPLFDOFRPSRVLWLRQRIUDLQZDWHULQ/HEDQRQ-RXUQDO(XURSpHQG¶+\GURORJLHWRPHIDVFj


